Replacement treatment with microRNA-143 and -145 induces synergistic inhibition of the growth of human bladder cancer cells by regulating PI3K/Akt and MAPK signaling pathways.
We recently reported that both microRNA (miR)-143 and -145 are downregulated in human bladder cancer T24 cells and that miR-143 targets ERK5. In this study, we assessed the anti-tumor effects of combination treatment with miR-143 and -145 on bladder cancer cell lines T24, SNK57, and NKB1, in which the expression levels of miR-143 and -145 are downregulated. The ectopic expression of both miR-143 and -145 led to a significantly synergistic growth inhibition of T24 and NKB1 cells, but not that of SNK57 cells with the levels of miR-143 and -145 higher than those in T24 and NKB1 cells. The MAPK signaling pathway in NKB1 cells and both PI3K/Akt and MAPK signaling pathways in T24 cells were synergistically repressed by the co-treatment with miR-143 and -145. We newly elucidated that miR-143 targeted akt and that miR-145 targeted integrin-linked kinase (ilk) in T24 cells based on the results of a luciferase activity assay. Silencing of ilk significantly inhibited the growth of all the bladder cancer cells tested. Also, the level of phosphorylated ERK1/2 in T24 cells and that of phosphorylated Akt in SNK57 and NKB1 cells were decreased by ilk silencing. This study has provided novel important evidence with regard to the functions of anti-oncogenic miR-143 and -145 and also suggests the possible use of miR-143 and -145 for combination replacement therapy in cancers in which both miRNAs are downregulated.